We describe a simplified fluorometric method for quantitatively determining metanephrines in urine. The method is based on the elution of metanephrines from an ionexchange column followed by production of a fluorescent derivative that has excitation and emission maxima of 405 nm and 505 nm, respectively. Metanephrine concentrations as great as 7.0 mg/L were within the linear range of the assay. Analytical recovery of metanephrines was 82-87%.
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We describe a simplified fluorometric method for quantitatively determining metanephrines in urine. The method is based on the elution of metanephrines from an ionexchange column followed by production of a fluorescent derivative that has excitation and emission maxima of 405 nm and 505 nm, respectively. Metanephrine concentrations as great as 7.0 mg/L were within the linear range of the assay. Analytical recovery of metanephrines was 82-87%.
Cross contamination by catecholamines was insignificant. The upper range of normal was 520 rg/24 h. Within-run and between-run CV's were 5% and about 9%, respectively. Twenty-four-hour urine specimens from five patients with pheochromocytoma showed abovenormal amounts of the metanephrines by this method.
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Methods for estimating urinary metanephrines include spectrophotometry
(1-3), fluorometry (4, 5) , gas chromatography (6-8), and "high-pressure" liquid chromatography (9). Pisano's colorimetric method (1) and modifications (3, 10) have been widely accepted and used routinely in clinical laboratories. In the colorimetric procedures, metanephrines and certain other endogenous compounds are converted to similar oxidation products, resulting in potential additive interferences.
It has been suggested (6) that colorimetric procedures, unlike gas chromatography (6) and fluorometric (11) methods, give falsely increased values.
Sandu and Freed (2) showed that catecholamines and metanephrines can be quantitatively separated on a single wealdy acidic cation-exchange column. That specific ream has been unsatisfactory in our hands, but an ion-exchange material that is available in prepacked columns (8) achieves the desired separation. Prepacked columns are available separately or as components of a catecholamine-metanephrine procedure, a modification of their procedure (2) that is marketed by Bio-Rad Laboratories. The procedure involves elution of metanephrines with ammonium hydroxide, followed by their oxidation to vanillin and spectrophotometric determination. Results are quantitative only for grossly increased concentrations of total metanephrines (2) . Moreover, the small sample volume used in the Bio-Rad modification relegates the assay of metanephrines to little more than a screening procedure. To increase sensitivity, we used a fluorometric assay described by Smith and Weil-Maiherbe, based upon the oxidation of metanephrines to their hydroxyindole derivatives (12).
Here, we describe in detail a fluorometric assay for deter- a routine quantitative alternative for assay of total metanephrines. 
Materials and Methods
Apparatus
Procedure
Collect 24-h urine specimens in brown bottles containing 10 mL of concentrated HC1. Refrigeration of specimens during and after collection is recommended, and urine pH must be maintained below 3.0 during collection and storage to ensure stability.
Adjust a 5.00-mL aliquot of the urine specimen To 7.0 mg/L intercept = 1.27 cor relai ion boric acid solution, wash each column with 6.0 mL of water, then elute the metanephrines with 7.5 mL of 1.0 mol/L formic acid.
Treat each formic acid eluate with 0.7 mL of 5.0 g/L EDTA solution and 0.7 niL of 1.0 mol/L HEPPS buffer, and carefully adjust the pH at ambient temperature to 7.6-7.9 with aqueous NaOH. The metanephrines are relatively unstable at this pH, so subsequent steps in the procedure should be completed without delay.
Add 100 tL of the 20 mmol/L iodine solution to a 3.5-mL aliquot of the formic acid eluate of each standard and sample. 
Results and Discussion
The optimum excitation and emission wavelengths for maximum detection sensitivity are 405 and 505 nm, respectively.
Earlier methods (13, 14) required a blank foreach sample.
We found blanks to be unnecessary in our method.
The fluorescent derivatives require some time for the reaction to go to completion. The linearity of the method may be limited by quenching or column saturation.
To study these effects, we assayed solutions of total metanephrines Thus, urine specimens with concentrations greater than 7.0 mg/L must be diluted before assay.
The elution efficiency of the ion-exchange columns was examined by using total metanephrines solutions in concentrations of 1.0 and 4.0 mg/L. These samples were applied to the ion-exchange columns, allowed to drain, and washed with 22 mL of water. After this preliminary wash, 1.5-mL fractions were collected throughout subsequent column treatments with remaining on the column. Each 1.5-mL fraction collected was subject to the routine assay for measurement of fluorescence emission.
A plot of fluorescence emission vs treatment fraction is shown in Figure 3 . The first five 1.5-mL fractions shown in this However, each sample of this series was supplemented to contain 1.0 mg of catecholamines per liter. These samples were applied to ion-exchange columns and carried through our usual procedure. We investigated the possible methodological interferences 4.0 of five antihypertensive drugs including Aldomet (a-methyldopa), reserpine (3,4,5-trimethoxybenzoylmethyl reserpate), Dyazide (triamterene with hydrochlorothiazide), hydralazine HC1, and Aldactazide (spironolactone with hydrochlorothiazide). We prepared a saturated aqueous solution of each drug, which was treated in two ways: (a) an aliquot diluted in 1 mol/L formic acid was treated with iodine, then alkaline ascorbate, to obtain the excitation and emission spectra of the antihypertensive drug; and (b) an aliquot was used to dilute a standard total metanephrine solution, which was run in parallel with standards in the same concentration according to the procedure described. Only Dyazide gave enhanced fluorescence emission in the standards to which it was added. Until in vivo experiments are conducted, it would be advisable to discontinue Dyazide before collecting urine for determination of metanephrines.
A normal range study was carried out on 24-h urine collections from 28 ostensibly healthy human volunteers. The mean total metanephrines excretion was 243 ± 92 sg (1 SD) per 24 h with a range of 100-475 g/24 h. Evidently the upper limit of normal is 520 g/24 h (mean + 3 SD).
4.0
We used our method to quantitate the total metanephrines in samples from fivepatients with surgically confirmed pheochromocytoma. Each patient's sample was assayed in triplicate, and the data areshown in Table 1 . Within-run assay CVs averaged about 5%, and the highest between-run CV obtained was 10.6%. The lowest value for a confirmed pheochromocytoma patient was 1060 g/24 h. This is nearly two times the upper limit of normal as defmed in our normal range study. It is interesting that the lowest value for metanephrines for our patients with pheochromocytoma was somewhat below the 1300 g/24 h cutoff value recommended in a study of Sjoerdsma et al. (11) . Perhaps our fluorometric method may be subject to fewer interferences than earlier methods.
The method is suitable for routine use in a clinical laboratory. The prepacked columns can be used to separate catecholamines as well as metanephrines, followed by quantitation with fluorometry. ten, C. J. J. A., Gas chromatography in the estimation of urinary metanephrines and VMA. Clin. Chim. Acta 32,361-366 (1971).
6. Moffat, A. C., and Horning, E. C., A new derivative for the gas- CLIN. CHEM. 28 /5, 1207-1210 (1982) 10. Kaplan, N. M., Kramer, N. J., Holland, 0. B., et al., Single-voided urine metanephrines assays in screening for pheochromocytoma. Arch. Intern. Med. 137, 190-193 (1977 We adapted a commercial RIA kit to measure alpha-fetoprotein (AFP) in 0.75-zL portions of 6O-L spots of dried blood from newborns. We evaluated sample elution, temperature and time stability, between-and within-assay variability, sensitivity, and use of liquid vs dried specimens of blood. Also, we present normal AFP concentrations for healthy neonates during the first postnatal week. Our procedure permits measurement of AFP concentrations both in maternal liquid plasma and in spots of dried blood from the infant with the same RIA kit reagents and standards. The sensitivity, precision, stability, and simplicity of this procedure makes more practical the routine measurement of AFP in dried blood specimens from newborns than measurement in liquid plasma or serum. Bloodsample collection by heel stick suffices for this simple, efficient, inexpensive determination of AFP concentration in the newborn. 
Materials and Methods
Specimens.
About 800 dried blood specimens from newborns, submitted by hospitals throughout New York State for neonatal blood screening, were used in this study. These samples, obtained by heel-stick, were applied as 1.2-cm spots onto filter paper (no.903; Schleicher and Schuell, Keene, NH 03431). Heparinized cord-blood (plasma) specimens were obtained from an additional 100 newborns. AFP concentrations were measured in both blood spot and plasma, and the results were compared with those for 48 cord-blood samples. Hematocrits were also determined. Dried blood specimens for use as quality controls were prepared by spotting single 60-AL drops of the cord blood from a micropipet directly onto filter paper. Liquid samples were obtained from about half of these blood collections. The dried blood specimens were air dried at room temperature and routinely stored in plastic bags at 4#{176}C. For the assay, a disc 1.5mm in diameter, punched from between the center and edge of each blood spot, was placed directly into a 12 X 75-mm polystyrene test tube.
Sample preparation.
All dried blood specimens were eluted with "zero standard" buffer (Amersham Corp., Arlington Hts., IL 60005) before assay. The punched disc (containing 0.75 AL of blood) was eluted by allowing it to stand for 1 h at room temperature with 100 ILL of a "zero standard" buffer (whole human plasma; AFP concn. 0 g/L) supplied with the RIA kit
